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When p=r/s, 2m/(jp 2 — 2)=2ms 2 /(r 2 -2s s ).....(3). 

When p=2(r+s)/(r+2s), 2w/( j p 2 -2)=m(r+2s) s (r s -2s 2 ).....(4). 

Since (3) is integral, (4) is also. 

Also solved by the PROPOSER. 



GEOMETRY. 

200. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette, Stroud, England. 

Find the locus of eight points of contact of the four common tangents of two concen- 
tric coaxial ellipses. 

Solution by G. B. M. ZERS, A. H., Ph.D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

Let x*/a*+y*/b*=l, and x"/c i +y i /d ! =l, be the equations to the ellip- 
ses, c>a, b~>d. 

Since xx 1 /a s +yy 1 /b' 1 —l, and xx i /c 2 -}-yy i /d i =l, are two equations for 
the same line, we getx i —c 1 x 1 /a i , y 2 =d i y,/b 2 . 

:.x^/a i +y l i /b 2 =l,and c i x{ i /a i +d 2 y^/b^=l, give 



, _ «V[& 2 -tf s ] 



«>m (suppose), y tC= — i^— ^ =i , n , 



1 t/C^^-o^*] 

x i =c i m, y t =<?*«. 

Henee mx±ny ±1—0 represents the four common tangents. While 
(c*m, d 2 n); (a'm, 6 2 w); (— a^m, & s «); (— e*m, d l n); (-c 8 m, — d*n); 
(a 8 »n, — 6 8 «) ; (c 2 w, — d 2 «) are the eight points of contact. These eight points 
are situated on an ellipse, which is the locus required. 

Let x i /A i +y i /B i =l be this ellipse. Then c*m/A* + d*n*/B*=l, also 
a*m t /A l> +b*n i /B i =i. 

. . i!= (6*c- t — a - »<?«)w 8 __ 6 2 c 2 +a 8 <? i! g (ft*c*-a«d<)n» _ l*c*+a*d* 
•'• ~ b*-d* ~ b*+d* ' ~~ c*-a* ~ a'+c" ' 

:.(b*+d*)x*+(a s + c*)y 2 =b } c*+a*d* is the locus. 

201. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette, Stroud. England. 

Two plane sections of a right circular cone have their major axes AA', aa' 
coplanar, and Aa on one generator equal to A'a' on the other. The projections 
of the sections on any plane perpendicular to the axis are confocal. 
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Solution by 6. B. It. ZEBB, A. M., Ph. D., Professor of Chemistry and Physics. The Temple College, Philadel- 
phia, Pa. 

Let FG=FD=r, FD=2A, GF=2a, /.FGK=cp, iDFH=o, £GLF=x, 
lGGK=lGFHs=:d, GN=c, CM=d. 

Then GF : LF—sinx : sinLGF, or r : LF—sinx: sin(*— q>). 

Also ED : LD=smx : sinLFD, or r : 2A+LF—sinx : sin(*+<p). 

.-. 2JJFsin»;=rsin(*— 9>)=rsin(*-j-«p) — 2Asinx. 

,\ Asinx=rQOs3 sirup. 

Similarly, asina;=n30S* sin0. t \ AsinO=asing>. 

GN-l-FN=2a—2cQOs8 sin* cos9>/(cos 2 <p— cos 2 8). 

.•,c=a(cos 2 ^>— cos 2 *)/cos* sin* cos<p, 
d=.4.(cos 2 0— cos 2 *)/eos* sin* cos0. 

The axes of the projections on any plane perpendicular to GP are AeosO 
and B, and acos<p and b, respectively. 

# 2 cos 2 <p(tan 2 S— tan 2 <p)+^ 2 tan 2 *+2ca;sinip— c 2 \ are the equations to the 
a; 2 oos 2 0(tan 2 *— tan 2 0) + y 2 tan 8 *+2<&5sin0=d* J ellipses. 



.. d 2 cos 2 0sin 2 *cos ! * _, d 2 cos 2 0cos 2 * 
.A" — , „ _ „ », » , J3 2 



(cos 2 0-cos 8 *) 2 



I _ c a cos*yBin 2 ftooB** _ 7it _ 



cos 2 0— cos 2 S ' 

C 2 C0S 8 #>C0S 2 * 



(cos 2 «p — COS 2 *) 2 " cos 2 ep— COS 2 *' 
Substituting values of d and e, 

d l 60s*6 sin 2 cos 4 * 




Atcos'O-B* 



(cos 8 *?— oos 2 S) 2 



-=A 2 sin 2 0cot s *. 



„W?-& 2 = C -^^^^=« 2 sin 2 <p cot 2 *=A 2 sm 2 cot 2 *. 
r (cos 2 <p — cos 2 *) 2 

,\A*oob*9 — B 2 =a 2 cos 2 9»— 6 2 , and the sections are confocal. 

308. Proposed by Q. B. M. ZEBB, A. M„ Ph. D., Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

The equations j/[>]+|/|>zS] + |/[nr]=0 and l,9r+m«r+nP<f=0 represent 
ellipses. If a, i, e are the sides of the triangle of reference, transform to Car- 
tesian coordinates and find area of each ellipse. 

Solution by the PROPOSES. 

l/[*«] + 1/|>,5] + i/[»r]=0, or 

Z 2 a 2 -f»* 2 /9 2 +»V— 2mnfir— 2nU r — 2lmp=0...-(l), 
Ifr + mr a + m«j5=0.....(2) . 



